Bank note processing machine and method for 
operating bank note processing machine 

This invention relates to a bank note processing machine and a method for op- 
erating said bank note machine. 

Bank note processing machines usually have microprocessors or similar pro- 
gram-controlled parts today. Software is required to a considerable extent for opera- 
tion, i.e. for program control. The software controls all elements of the bank note 
machine as well as its functions such as transport system, sensor system, etc. In ad- 
dition, all parameters and data of the bank notes to be processed are stored in the 
form of software, in particular characteristic features of the bank notes which are 
evaluated by means of the sensor system e.g. for checking authenticity. 

In order to keep the software used in the bank note processing machine up to 
date, different procedures have become known. 

For example, in a known procedure it is provided that the software is stored in 
memory chips such as EPROMs (electrically programmable read only memory) or 
EEPROMs (electrically erasable and programmable read only memory) and the thus 
prepared memory chips distributed to the users of the bank note processing ma- 
chines. The users replace the memory chips originally present in the bank note proc- 
essing machines by the thus prepared memory chips, thereby making the new soft- 
ware available. 

In another known form of realization, it is provided that a storage medium in 
the form of a flash card is used. Flash cards have the advantage over the above- 
described memory chips of being very easy to handle. The flash card need only be 
plugged into a specially provided plug strip of the bank note processing machine to 
make the new software stored in the flash card available to the bank note processing 
machine. 

A bank note processing machine with the possibility of using new software by 
means of flash card is known for example from US 5,909,502. The stated document 
proposes two different embodiments. In the first embodiment it is provided that the 
new software stored in the flash card is transferred to a memory of the bank note 



processing machine and stored lastingly therein. The flash card can then be removed 
from the bank note processing machine. In a second embodiment it is provided that 
the bank note processing machine is operated by means of the software stored in the 
flash card as long as the flash card is connected with the bank note processing ma- 
chine. After removal of the flash card the bank note processing machine is operated 
with the software originally stored in the memory of the bank note processing ma- 
chine. 

However, known bank note processing machines show the disadvantage that 
they are inflexible with respect to the storage medium available for updating the 
software since the use of a certain storage medium is required. It is thus not possible 
to adapt the storage medium used to the particular needs at hand. 

The problem of the present invention is therefore to state a bank note process- 
ing machine and method for operating said bank note processing machine by which 
any memory systems are available for updating, altering or replacing software so as 
to permit the use of a memory system especially suitable for the particular case of 
application. 

This problem is solved by the features of the independent claims. 

The basic idea is to provide an interface for the bank note processing machine 
which allows a plurality of different memory systems to be coupled. 

The use of an interface thus makes it possible to select from a plurality of 
memory systems the one most suitable for the application. Criteria for selecting the 
most suitable memory system may be memory volume, size, robustness, price, etc. 

In an advantageous embodiment the interface provided is a standardized inter- 
face, in particular a PCMCIA interface. Such standardized interfaces show the ad- 
vantage that a plurality of memory systems are already available on the market 
which can immediately be used without any further adaptation for updating, replac- 
ing or altering the software of the bank note processing machine. 

In another advantageous embodiment, the memory system has a magnetic or 
optical storage medium, in particular with a magnetic or optical recording medium 
having high writing density. This makes it possible to fall back on inexpensive re- 
cording media suitable for recording masses of data. When the software is to be al- 



tered, a recording medium on which the new software is stored need thus only be 
made available. The recording medium originally used can also be reused for this 
purpose. One need merely store the new software on the original recording medium. 

Further advantages of the invention can be found in the dependent claims and 
the following description of examples with reference to figures, in which: 

Figure 1 shows an example of a bank note processing machine with an inter- 
face for coupling memory systems, and 

Figure 2 shows an example of a memory system according to Figure 1. 

The figures show only the elements of bank note processing machines which 
are relevant in connection with the present invention. Elements of the same kind that 
are shown in different figures have the same reference signs. 

Figure 1 shows an example of a bank note processing machine with interface 1 
for coupling memory system 2. The bank note processing machine has in addition 
control device 3, for example a microprocessor, with associated memory 4, 4a. Con- 
troller 3 evaluates the signals of all elements of the bank note processing machine, 
such as from sensors 5, transport system 6 and input/output device 7, and controls all 
elements of the bank note processing machine. 

For controlling the bank note processing machine, memory 4, 4a has nonvola- 
tile memory 4 in which software is stored Nonvolatile memory 4 is for example an 
EEPROM, flash or hard-disk memory. For execution of the software by controller 3, 
memory 4, 4a has volatile memory 4a, for example a RAM. The software stored in 
nonvolatile memory 4 contains for example elements for operating the bank note 
processing machine, elements for assessing and evaluating the data detected by sen- 
sors 5, such as characteristic features of the bank notes being processed, and ele- 
ments for execution control, in particular for controlling transport system 6 and in- 
put/output device 7. In addition one can store in memory 4, 4a data which are ob- 
tained during the processing of bank notes, for example the total value of processed 
bank notes, the number of certain denominations of processed bank notes, the asso- 
ciation of processed bank notes with certain currencies, etc. 

Transport system 6 consists for example of a unit for singling bank notes, a 
transport unit which transports the single bank notes along sensors 5 to supply them 



to one or more stacking units in accordance with the evaluation of the data of sen- 
sors 5 by controller 3. 

Input/output device 7 includes a keyboard and a display and/or a printer to 
permit a user to operate the bank note processing machine. 

Interface 1 for coupling memory system 2 is generally a bus for exchanging 
data between memory system 2 and memory 4, 4a or controller 3 of the bank note 
processing machine. Interface 1 is monitored by controller 3 for the presence of 
memory system 2. If memory system 2 is coupled to the interface, the data or soft- 
ware stored in memory system 2 can be read out under the control of controller 3. 
Interface 1 can have any design, being constructed for example in contacting fashion 
or in contactless fashion, e.g. by means of an infrared link. It is especially advanta- 
geous to use an interface according to the PCMCIA standard since a plurality of 
memory systems are available for such interfaces and can be used without further 
adaptation. 

For further processing of the software or data from memory system 2 it is pos- 
sible to load the data or software directly into volatile memory 4a in order to execute 
the software stored in memory system 2. In this case the data or software stored in 
nonvolatile memory 4 remains unchanged after separation of memory system 2 from 
interface 1. 

It is likewise possible to transfer the data or software stored in memory system 
2 into nonvolatile memory 4 under the control of controller 3 and store it where the 
previous data or software is overwritten. After separation of the memory system 
from interface 1 the data or software stored in memory system 2 is then available in 
the bank note processing machine. 

Alternatively, it can be provided that not all of the data or software in nonvola- 
tile memory 4 is replaced by data or software stored in memory system 2. In this 
case only certain elements of the data or software of nonvolatile memory 4 are re- 
placed by data or software of memory system 2. For example one can replace only 
the software or parts thereof required for operating or controlling the transport sys- 
tem. It is likewise possible to alter or replace only the characteristic data of certain 
bank notes to be processed. 



Figure 2 shows an embodiment of memory system 2 shown in Figure 1. Mem- 
ory system 2 consists of drive 2b that can be coupled to the bank note processing 
machine via interface 1, and associated storage medium 2a. A particular suitable 
memory system 2 is e.g. one for optical and/or magnetic recording, for example the 
memory system sold by Iomega under the name of Click Drive that consists of a 
drive and magnetic storage media. In this case it is possible to update the data or 
software at low expenditure since inexpensive storage media 2a need only be newly 
created and elaborate drive 2b can be reused. To further lower the expenditure, one 
can also reuse storage media 2a if they are rewritable. Memory system 2 can also be 
disposed at a place remote from the bank note processing machine. Memory system 
2 is then coupled with interface 1 via a data link. As a data link one can use a com- 
monly known wire-bound one (e.g. LAN, Internet) or a wireless one (e.g. GSM). 

The use of specially prepared memory systems 2 or storage media 2a makes it 
possible to realize special operating modes in simple fashion without having to alter 
the original setting or operating mode. 

A special operating mode may be a mode for testing the bank note processing 
machine. The complete software for performing the test mode is stored in this case 
in memory system 2 or storage medium 2a, all necessary defaults and data and pa- 
rameter settings required for the test mode also being stored. After coupling of 
memory system 2 to interface 1, or after insertion of storage medium 2a into drive 
2b, the testing of the bank note processing machine is performed automatically. Data 
obtained during the test and providing information about the condition of the bank 
note processing machine can be stored for later evaluation in memory system 2 or 
storage medium 2a. After uncoupling of memory system 2 or removal of storage 
medium 2a, the bank note processing machine continues working in the mode that 
was set before testing and is stored in nonvolatile memory 4. 

For test purposes it may also be provided that data obtained during the process- 
ing of bank notes in the bank note processing machine are stored in memory system 
2 or storage medium 2a in order for them to be accessible for a later check. For ex- 
ample, the data of sensors 5 can be stored. For this purpose, sample bank notes are 
processed in the bank note processing machine, for example, and the data thereby 



obtained from sensors 5 stored in memory system 2 or storage medium 2. The data 
stored in memory system 2 or storage medium 2a can then be evaluated at any place 
by a service organization in order to check the correct working of the sensors. If de- 
viations are determined, it is possible for the service organization to create parame- 
ters for the setting of sensors 5 and store them in memory system 2 or storage me- 
dium 2a which is coupled to the bank note processing machine again in order to 
transfer into nonvolatile memory 4 the altered parameters for the setting of sensors 5 
performed by the service organization. The advantage of the described procedure is 
that the bank note processing machine can be serviced without a need for service 
personnel on site. Another advantage is that normal operation of the bank note proc- 
essing machine can be continued except for a short interruption, since no elaborate 
settings for the test mode are required. 

Another operating mode may be a user-specific mode. Certain defaults for a 
user are set and stored in memory system 2 or storage medium 2a. Such defaults 
may for example define a sorting process or the processing of certain denominations 
or currencies. For this purpose either the entire software with all settings, parame- 
ters, data, etc., is stored in memory system 2 or storage medium 2a, or only the re- 
quired settings, parameters, data, etc., are stored. In the first case, after the coupling 
of memory system 2 or the insertion of storage medium 2a into the drive the control 
of the bank note processing machine by control device 3 takes place completely by 
means of the software, settings, parameters, data, etc., as stored in memory system 2 
or storage medium 2a. In the second case the software stored in nonvolatile memory 
4 is used and the settings, parameters, data, etc., required for the mode are read out 
from memory system 2 under the control of control device 3 in order to put the bank 
note processing machine in the desired mode. 

During operation of the bank note processing machine in a mode given by 
means of memory system 2 or storage medium 2a, e.g. for a certain user, all data 
obtained during processing of bank notes can be stored in memory system 2 or stor- 
age medium 2a for later evaluation. For example, statements about the total number 
of processed bank notes, the number of bank notes of a certain denomination, the 
currency, etc., can be stored. Further information about the processed bank notes, 



e.g. authenticity, condition, etc., can likewise be stored. The data from processing 
can also be stored separately for partial amounts of the processed bank notes, for 
example in the form of so-called deposits; i.e, certain amounts of bank notes coming 
from certain customers are assigned to this certain customer and stored accordingly. 

Memory system 2 or storage medium 2a can also be used only for storing the 
entire accounting data. For operation of the bank note processing machine one uses 
in this case the software, data, etc., stored in nonvolatile memory 4. 

Furthermore, a plurality of memory systems 2 or storage media 2a can be used 
for storing the accounting data of individual customers or deposits. They can be 
transported and processed together with the bank notes for further processing of the 
latter. One memory system 2 or storage medium 2a is used per customer or deposit 
in this case. 

It can likewise be provided that the software and/or data are stored in memory 
system 2 or storage medium 2a in encoded form. The encoded software and/or data 
are then transferred to the bank note processing machine via interface 1, as described 
above. The encoded software and/or data might then be stored in nonvolatile mem- 
ory 4 ? 4a in encoded form and decoded by control device 3 for operation. Corre- 
sponding decoding software is stored in nonvolatile memory 4 for this purpose. 

It is likewise possible for the encoded software and/or data to be decoded by 
control device 3 as soon as they have been transferred via interface 1. The decoded 
software and/or data are then stored in nonvolatile memory 4, 4a. 



